Development of Zinc-Based Anodes for Aqueous MnO,/Zn
pased Batteries
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Introduction : the developmentof alternativeenergy sources(i.e. batteries)has Coulombic Efficiency Cu/ZnHalf Cells)

garnerednuchattentionin the pastfew years In particular stationaryenergystoragedevices
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havebecomea major focusfor researcranddevelopmentn orderto makeelectricalstorage e —— o o o
cheaperandmoreenvironmentallyfriendly thantraditionally usedsourcegi.e. fossil fuels).! os s : f f
Within the pastdecade Zinc (fourthmost mined o : g [ . P
materialon the Earth) hasattractedmuchattention "l | b “ | E
becauset is abundantjnexpensiveandre-usable F M o o ] %— ——— ]
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A At i=1 mA/cm? and Q= 1 mAh/cn®, Zn foil, ED Zn, and Brasshave CE of 98.8, 985, and
98.3%. Thisindicateshatthe electrodepositedn anodegerformatthe samedevel of pureZn.
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Moreover, as Zinc-based batteries can be
manufacturedwith a waterbasedelectrolyte,this
allows for competitionwith Lithium-ion batteries,
butwith theadvantag®f enhancegafety

Zinc-basedatteries (i.e. alkalineZinc/MnQO,) havepreviouslybeencommercializedandare
one of the dominanttechnologiesin the primary battery market However, the alkaline
Zinc/MnQ, systemis not currently consideredre-chargeableowing to formation of zinc
dendritesandlow cathodecapacity’
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Objective: Mitigation of dendritesin zinc-basedanodesfor mildly acidic ) |
aqueouZn-MnQO, batterytechnologyfor stationaryenergyapplications
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A At currentdensitiesbelow 5 mA/cne, both the ED Zn and brassanodecells havelower cell
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[ tozn polarizationcomparedo Zn foil (0.025V vs. 0.050V)

\\ e- A At currentdensitiesof 5 mA/cm? and greater,both the ED Zn and brasscells haveenhanced
w0 ““w\ e R e stability to shortingcomparedo Zn foill.
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Zinc-Copper Phase Diagram

Approach: DevelopZinc-basedAnodesusinganelectrochemicabasednethod
Proposed Anode Concept

A The brassanodefull cell yields higher capacities(163 mAh/g) comparedto ED Zn (96.3
mAh/g) andZn (92.3 mAh/g). We attributethis to the porousstructureof the brassallowing a
bettertransferof Zn duringcharge/dischargaueto lesssurfacepassivation
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AlIn general,both Zn and Zn,Cu,_, (brass)alloys can be electrodepositedlirectly onto current

X-ray Diffraction (XRD) collectorsandactasa self-standingelectrodewithout the needof bindingagents
7n foil ED 7Zn Brass R The ED Zn has the same A Preliminaryresultsshowthat Brass MnO, cells give enhancedapacityperformancesompared
e - texture contributions compared to pureZinc- MnO, cellswith animprovedtoleranceo dendrites
. L al L Lol . to Zn foil but with different A Furtheroptimizationand analysiswill be carriedout to conditions(composition thicknessand
L b ,, Il, iz intensities. depositionconditions)for brassanodean theZn-MnQO, battery
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